THIS paper is a study of seasonal pituitary-gonad relationships in game farm Ring-necked Pheasants (Phasianus colchicus). Investigations of the seasonal breeding physiology of birds have customarily been approached through study of gonadial activity. The data obtained in this way are abundant, but there is little information on the seasonal variation in gonadotrophic activity of the pituitary gland, measured by direct means. In this paper we shall present data from the biG-assay of gonadotrophin in dried pheasant pituitary gland collected monthly throughout the year.
were made on the basis of hormone concentration in 2.0 mgm. of dried pituitary. The changes which occur are the same when the data are calculated as the amount of hormone per pituitary gland as they are when expressed as concentration in the dried tissue. The chicks were sacrificed 24 hours after the last injection, and the testicular and body weights recorded. This technique measures primarily the folliclestimulating hormone (FSH).
The dried weight of the pituitaries was low in winter, so the powdered samples were pooled by pairs of months as follows: SeptemberOctober, November-December, and January-February.
The basic statistical methods used in the study are those of Snedecor (1946) . A significant positive correlation was found between the body weights and testis weights of the assay chicks, and the regression line of one on the other was calculated.
The variation of the testicular weights from the regression line was used as a measure of the response to the pituitary preparations.
The original variation in the raw data is not limited by this method as it is when organ weights are expressed as a ratio of body weigh•t. C-RI•ELEY AND MEYER, Activity of Pheasant Pituitaries tVol. 70
A detailed examination of the histology of the testes of the donor pheasants was not made except during periods of rapid change in weight. Testes were sectioned at six micra and stained with Harris' haematoxylin. All testes from the donors of pituitaries in January and five from donors in February, including the heaviest (1.125 gms.) and the lightest (0.263 gms.), were examined. It was assumed, because of their large size (0.784 to 11.7 gms.), that most of those from donors in March, April, May, and June were producing mature sperm, Testes from a group of 12 juveniles and 12 adult male pheasants from , the game farm sacrificed on October 1 the year following the study were examined for age differences.
RESULTS
The data for cock pheasant pituitary gonadotroph{n are shown in A slight increase in potency was found in August when all the testes were in late regression. Pituitaries taken from birds in September and October produced a statistically significant increase in the testes of the assay chicks. The material from both winter groups (NovemberDecember and January-February) was significantly active though slightly less so than material from birds in September and October. In November and December, the weights of the donors' testes were minimal. There may still have been some activity in the interstitial eelis, but no histologieal data are available. The presence of primary spermatoeytes in adult pheasants has been observed throughout the year (Hiatt and Fisher, 1947) . In this study, testes from pheasants obtained in January and February showed some activity, those from January having reached Blancbard's stages two and three (a few primary spermatoeytes and occasional Leydig eelis) and those from February, stages three and four (some tubules with synaptie primary spermatoeytes and increase in Leydig cell development).
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In the spring and early summer months the potency of pituitary material varied directly with gonadial weight: both reached a maximum in April and May and decreased during June and July. The testes examined in July were still in Blanchard's stage 7 (full spermatogenesis) or early regression, although average weights had declined markedly. Widespread involution of tubular tissue and pyknosis of interstitial cell nuclei were evident in the smallest testes.
A study of hen pheasants was carried out simultaneously and in a similar manner except that no histological work was done. During the spring egg-laying period, the pituitaries were collected on the basis of the number of eggs laid: those birds which had laid one egg, those which had laid more than 30 eggs, and those which had ceased laying. In addition on July 20, a mixed group of game farm hens was collected, some of which were still laying. Hen pituitaries generally were not as potent as cock pituitaries: significant stimulation of domestic chick testes was obtained only from the January-February, March, and June pituitary preparations. Pituitary glands collected in April from hens which had laid but one egg (and in some cases ovulated a second) gave no significant stimulation of chick testes with the 2 mgm. dose used. The duration of the refractory period of pheasants under normal seasonal day-lengths is not well established. In this study gonado4 trophic content of the pituitary was greater, but not significantly so, on August 19 than at the low point on July 20. The combined September-October sample contained significant amounts of gonadotrophin. Thus, the pituitary gland of adult male pheasants may be sensitive to day-length by the latter period if not before. The work of Bissonnette and Csech (op. cit.) demonstrated that immature pheasants were sensitive by October, but data on the testes of pheasants taken by Hiatt and Fisher (op. cit.) indicate that the testes of adults do not undergo spermatogenesis in fall while the testes of juvenile birds sometimes do. We have similar data for pheasants, but not from those from which pituitaries were taken.
The fall resurgence and winter period.--The resurgence of reproductive activity in fall among pheasants and other birds is well known. Significant amounts of pituitary gonadotrophin similar to those in the September-October sample were also found during the winter months, but this was not reflected in a mean increase in restitular weight until January. It should be noted that the slow growth of the testes from November through February is associated with gonadotrophic levels only half those of April. In early October, the testes of pheasants which we have examined histologically show considerable advancement over those taken in August. We suggest that these moderate levels of pituitary secretion produce a slow development of the testes.
Wolfson (op. cit.) pointed out that nine hours of day-light were sufficient to produce spermatogenesis in Slate-colored Juncos (Junco hyemalis) in 11 months, and it is to be emphasized that the pheasants used in our study were subject to not less than 10 hours of fight per day (including Civil Twilight) throughout the winter. Moderate levels of pituitary activity are associated with these day-lengths in pheasants.
Summary
Dried pituitary glands of sexually mature game farm pheasants sacrificed during 12 months of the year were assayed for their gonadotrophic hormone content as determined by bio-assay in one-day-old male domestic chicks. The testicular weights of the male pheasant donors followed closely the fluctuations of pituitary gonadotrophic content from late winter to mid-summer.
A decfine in amount was underway by June 20, so it was reasoned that the pituitary gland was refractory to day-length by that time. The decrease in the production of gonadotrophic hormone was accompanied by a decline in testis weight with complete involution in July and August. Production of gonadotrophin appeared to increase in August, and reached statistically significant levels in combined dried pituitaries taken in September and October.
No weight increase of the pheasant testes was found in fall and winter although appreciable amounts of gonadotrophin were present in the three samples taken in September-October, November-December, and January-February. No histological study of donors' testes taken in the fall and early winter was made; but testes of non-donor birds killed October 1 had reorganized tubular and interstitial tissue, 
